Identification of amino acid positions associated with neuraminidase activity of the hemagglutinin-neuraminidase glycoprotein of Sendai virus.
Identification of amino acid positions associated with neuraminidase activity on the hemagglutinin-neuraminidase (HN) glycoprotein of paramyxoviruses has been difficult because neuraminidase-inhibiting antibodies are not neutralizing and thus, escape mutants have not been isolated. Instead, many investigators have correlated an altered neuraminidase (NA) activity of natural virus variants, such as plaque-size variants, with sequence changes in the HN protein. To identify regions on the HN glycoprotein of Sendai virus (SV) that are associated with NA activity, we investigated NA activity of three plaque-size variants which potentially differed from the standard SV (SV/std). NA activity was measured by the ability of virus to elute from chicken erythrocytes as a result of cleaving sialic acid receptors, and by the ability of virus to cleave sialic acid from the small trisaccharide neuraminlactose and the larger substrate fetuin in an in vitro assay. Virions purified from each of the isolated plaques had a HN content and hemagglutinating activity similar to that of SV/std, yet each variant eluted much more rapidly from chicken erythrocytes than SV/std. In vitro NA activity of the plaque-size variants was 1.6 to 3.8 times greater than that of SV/std, providing supporting evidence for the elution data. Although all plaque-size variants showed elevated NA activity, there was no correlation of activity with plaque size. Sequence analysis showed that one of the variants had an amino acid change from glutamic acid to valine at position 165 and from lysine to glutamic acid at position 461, while a second variant had only the change at position 461. A third variant had a nearby change at position 468, from threonine to lysine. Taken together, these data support the conclusion that the amino acid residues at positions 461-468 and 165 are involved in neuraminidase activity of SV.